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(54) UQUID CRYSTAL OPTICAL SWITCH ELEMENT, COLOR SHUTTER AND COLOR IMAGE DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal optical switch 
element of a high speed and a wide visual field angle by making a 
medium indicate optical isotropy when voltage is not applied and optical 
anisotropy proportional to the square of electric field strength when 
voltage is applied. 

SOLUTION: The medium 58 containing a polymer and a liquid crystal 
material is clamped by a substrate 51 where electrodes 53 and 54 are 
arranged and the substrate 50 arranged separately and oppositely to it. 
The interval between the two substrates 50 and 51 is held by a spacer 
52. The voltage is applied to the medium 58 by an electric circuit 56 and 
a switch 57 through the electrodes 53 and 54. When the voltage is not 
applied, the medium 58 containing the polymer and the liquid crystal 
material takes the optically isotropic phase in a macroscopic view. In the 
case of applying the voltage, since the orientation of respective fine 
areas 59 is matched with an electric field direction, the medium 58 
becomes optically anisotropic. That is, a correlation length between 
liquid crystal polymers is substantially reduced and the isotropic phase 
is taken in the macroscopic view though a liquid crystal structure is 
provided in a microscopic view. 
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C8) 
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*is*>©-eBfet,^ ®«Eigs&cDSi.#>e>> mum* 

mictt-? &mifi!imiz<ft<<c!&mt b§ ftfe 9 1*> 
^fe ^EfaattSfcatitttfci/T fc«fci». 

[005 8] *JW!CCtel>r— *f©«RIHI©ra»*«fc 0 10 

SLTti^. X-^-t-iltii, ffi3mfe*>ft£<fc 

•5. *S(,>B, tttft*©*^— tf--£*«±tc— IcMPB 
■CJBRRl/Ttxfcl*. ««BAf5^t>1+B# 

?-H±#jfigrrsteEfca*4>fe< . ffirtK:*— 

[005 9] COi^^^-t-fD^^. SffifCffc* 

£-5. l>-r*i©tm*flit»*«te*>. 9--©&a 
#fijB&l,>C£#5M$lA>. 
[00 6 0] — 75\ X^— 9"- i LTtitttt^mSS^ 

ttttf*©*^— tr-£{1^£fc&©tt5|4<!:l,TB. ffi. 

jMm«c*f-rssiettt»«iiftt*j*fc-3*. mmwccffi^ 30 

#yy*'J;U7S F> BSHfcrfA. v'sj^*** 
HI. *'Ji^f-;k #U^U*>. TZVfrWSg. tf* 

[0061] ■*myDW&dt&x a 9 ^jR-r-tctei^r. 

[0 0 6 2] fr***J«©SaaW&£* A v ?m*t. C 
©^^©3fe2ii*(S] KES 3 ft/cfete£® t K <fc oT* 



#gi§¥ 1 1 - 1 8 3 9 3 7 
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<a>F7^ h©&#&3t^£5£SiTSj£>6H:, j§il 

RS»®j8ii*wi«i > c <t . #bkij«#©»»*wsi 1 c 

[0 06 3] *^W©S$a^^ -f » 
^Jlttf^fefS^tft&f^ttB. 3fe»ii#l»J£Si£&* 

*«#wwfis-r -s c i -c*©»iR • mMzn fe 5 yx 1- * 

*h^e-Fcc. *-J8!j*4jgWurt,»*©-c. c©»£ 
(caas©m®iegi-r.sct*5-cte„ -rfefc>%. * 
»*3RT©*SKl*|filtc»l/'C3W««:Tff 
fe^lSjfc^ «E*E|Jftl-r'S. 1KH*^9L 

-cEHsnfc— 5tt©s«©s*(caffi*^L. cn6 

•5. fete. *^Kis»SW ht-F^©*- 
^J*©jgffl4«, *-5»*-C*.D-5ffiJB*T J &*'Wr4© 

r»fec>. ^WK**Wfett»ia*Wfet«»i** 

m-r£t ££.sH* I, Tte<3. ffSSfe«l^;'C«>i>o 
[0064] *»36>4*jS©«a*^X -f 9 ?3R?-». * 

£„ c©^, att4ififi«©nra**iMJir4^R* 

[006 5]±iL/W5W7">'t^--i 1 C© 

->t » *-©*ajfl^{c^6nfc 1 */c«cti«± 

J*2fliBfl*ffl*r*4l«D19«:lBeSh4fc©'CBfe 

t>. w^.b. mgkmfcmmm*. mty 

4*--Ym&i&f<M=}-. teiCX^ ^-Jl/FiS 9^3> 
B^^R^fei^ffiffl-rSCiAS-CtS,, iSBfr'Xh 
Fgi8i^->/cH*>6B. ^te<fct>'»©S 

[0066] tj±. jaaffi*««cfpiif -c*»w©iRa* 
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[006 7] fMllCti^ttt, — »©K«(C«a*3n 

[0 06 8] 3 6fc. *»H©«E*3fe^^ -f » 
*s^r B. ffiS*t*4©ffi}S<D¥^iSS*0. lum«T 

[0 0 6 9] *fc. *fttc&JR*E£l,'t«JWtt4** 20 
[0070] 

[3M8©3&»©J&tt] OT. 0m£#MOT##S"£©i® 

"pit*. 

[0 07 1] HifeW) I 

H 1 tt. #*6gi©iKJl#56X -Y ? ?3R-?©-«©»»Wr 

M0-c&£. Hsvrswttv sitLtwii 30 

A. -rttto**^©«ilWiSi{cifiBSuri»*lR»). Wtc 
[0072] *-r. 01 *m»T#»w©«ft3fc5s* w 

» **^©^*J:Of*©^Wffi»©«EE*«ai*attM 
•r-5. 01 (a) ««E©#EHAl^©iiK©«UB««t> 40 

u hi (b) tczmme\iMm<DMm<DVtmz$kt>Lx^ 
5. 

[0 0 7 3] 01 (a) tC5V*\fc5R:. X#?-&jMM* 
H£*£tf«M5 8tt. ««5 3*»J:Cf5 4*t|!«3tl 
ft:S«5 1 £. CftfclM -Jtffllt/CiaBStlfcaiRS 
OifCflgSSftTV-S. Cil62oOlf 5 0, 5 1© 
fB«*-c-- It- 5 2 K J: 0 *©IHHW*«J*3*tt: 
$W5 8^©1IEEPJjnB. li5 3teJ;0 : 5 4^L/t 

[ 0 0 7 4 ] 0 1 ( a ) -C*t>Sn4S)£©^NEP*n«f«: 50 
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ttWCctt»-r*ifflMfit*St>t>©©. *J|»^-©Efa 
*W-9fc»/JMIS*5 9«»*jB85PaL'rc>*. 01 (a) 
tc^sn^ck^ tc. c*i&««/M»«5 9 ©lersmftB 
IK/MI4I5 9©^#S«nJ«3fe©?g 
SiCib-^r+^JC/jNS «E©#EPft]B$K::tel>-C 

tt%tta.t*£c&i>. 

[0075] mE£EpjjnLfct§^K:B. 01 (b > 
« 5«c«feh«WI5 9©Efa#flB&J«»#rSiK:»sfc 

>yAtt^»©fflt/jN«*5 9«. KT©«fc5{CLr»fiS 

^f-i©«sf¥ffl*t»< . mfrf-mmifrf-xtr-fr-c 
tc^-rictj&j-ctrs. c.©fca{>. »»fl»?ffli© 

[0 0 7 6 ] ^^c02*jJ:^0 3^ffl^r. ##6SB©?K 
Jft3fc£* ^ ? 4j8ii*©iWffli*«M8-r-5. 
02B> 1®^Sffi5 3*5^(^5 4^g3n/cS«5 1 

« (03nb©#M##2*ScfcO'3) ©j§il#2 1 , 3 1 

[ 0 0 7 7 ] 0 3 tt. jfofa^X -f 9 *JR-7-i«#«* 
J:lWiaK©ffi«H««:*to-rB-C*S. ttto. 0 3B. 

St**©*. -Y ^> *tc». *»©Kt>») K:SW«*K 

[ 0 0 7 8 ] 0 3 (C^-T «t 9 {C> *^BJ©^n,3fe^^ ^ 

» i ©^®w^i^«: . * i <ommi 2 «t xm 2 

©ffl7ic«3*iBSLr. Ctl62fe©ffl^«2. 3t??S 
H3fc^^ 9 1 *»tf. 1 ©«*« 2 <DM 

mm2 1 ^2©<i3tffi3©jijaw3 1 tit. 12K 
2 oifta*9t^ ^ 5. 1 4 «js*f©ffij«c»*as4 % 

[0079] *»*»4«fiSK:*j«,>r. *iH43S»6ffl?t* 
B. *T»l©fl»6«2{CA«0. 9jHA2 1 «c¥tfft 

^1KA«T4. «E©#ElWni^fK:», WiXW&*4v 

m?Z. ±»LfcJ:5«c»2©(i*«3©ailtt3 1 
B, 01©d7t:S2©fflaiWl2 1 iitt3SL"Ct»4©r. 
JRB**^ -C f 1 L,fc«^«l2 1 K¥fffc 

flBtB. IU2©flBfe«3*aHI"C*ttt». L/c7!)5or > 

«E*Epjn^©«^t*mi as. 

[0 08 0] SE©EPtt|B$tcB. 01 ( b ) tCfcl^Si 
titc*. H2CCSVrj:9K*(*l li^l©(g7fe«2© 
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jffiM2 1 t<DU?n 1 2^aiWcf^> *2©fiBfc 
& 3 *> 6 © UJ»f #©8tfiB . Tf B&sS-C* *> $ ti & . 
[0 0 8 1 3 

I/Io = (sin2asin (7tAn d/A) } 1 
(CC-C. An»«?8JSIW5 8©*TflW*tt. dBj§ 
HJ3J&H5 8©JPS. ABJt£(t'-C©)fc©fe&. LB. 

-f v 1 ^©A***»fltt?*4. ) 

<. «3 > h 7 ^ h ©M*f^ -f » ? a 
= 4 5' . And=A/2ift5<t^K, m%M<D& 

[0082]^K, |4©«7^1W*-SiSiia 
0ti©B.t6*l»9l , J"'&. C©4^7*> 1 * 

imb©**^*-* » H»K*tf*fli. ^6 2 « 

fll (IP2 2@jSSWift^lS^ p. 413) -C©fflif§L j£* 

6 4 BntilW*©* "7 5 1 ^ ft! - HIS^SS. 

6 51*. fi£5fe0d <*2 20ffi B B B l*ll:t^S P. 413) "C 

[0083] *»wr©ft«i6 i a. «£*w«**v* 
$ji i *B2fwr & > v y vasa^ wt s a 

*4C£K£g»W*««Si/ti,>*©'t?. **^flBO 
[0084] *mi<OWiMk%&* 4 » 

So 

[ o o 8 5 ] s 5 cc^-f f^c&t^-cB. sum^-^ 

3teS 1 2 0 fflj#> 6. * 1 ©SflB6«9 0 . * 1 ©*»# 
?X-/-^f^7 0, f2Ofe««10 0, JH2©* 
H^X-f ^iR-f-8 0. *»J:t«IS3©feflB*«l 1 0 
WW&Btlit htlX^ ©j&H*^ 4 ? 7 

i3otcsa«sn-c*j»). ei^«fti2 0tt7 
1 3 o <t ^ x $ 26£g isoi ©m»§* t ztc&omm 

[00861 S1 <D&mitm 0 CtfcW* 2 ocDB^-r 



) #IS¥ 1 1 - 1 8 3 9 3 7 
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ssjs«i9 lfciVQ 2«. ■e*T,-etvi*48j;iy ! e©<i* 

»2©flB*tR10 0K4»W42o©iB3£-r 
&a&)M 10 1^^10211 -eft-etiilf teitfe© 
(§^4SjtS-H--S. tfc. ^3©«*«1 1 0K*»4 

2^©a^-r-s®iiiiiii iiteAtfii2n 
**»j:ataofla**3*iis**. cn6 3o©saf*© 
5 9i, ioi 1 1 1 ©3 ^(ommmtmr 

<Dmmc$>K>. 9 2, 1 0 2*sJ:0*l 1 2©3-o©jtj& 
#*>W©M^tC*-S. 
L0 [0 0 8 7 ] 05*. 7 liJiO'8 1 B. 

^fR^-8 o ©^ffiEHJraBtKtew-s^lii^'isi^^t) uru 

Cft6©*«l#|Sj7 1*5*^8 IB. B>fcWO 
H«»C**ii«>K:. SH3tS9 0, 1 0 0fc<t^l 1 
0©j§jfif*.fc©&'rftB4 5° i&S^MCiEgSti. 

[0088] ccx\ mi 4 v ?m*i 0 
ifimmmtm. m 2 ©jRajt** w 8 0 mm 

3tt 120 *.e>tH«3ti/cea*«. st. * 1 ©«* 

^9 OKi^TiiiQ 1 K.^jt£^MB.Wtt, M. 

aM*9 2K3mftteaiBj««£icc^«sn*. »i© 
[0089] is 2 ©feM&fi* 1 0 0 (cAW-rsa^* 

B. ^ifilft 1 0 1 tcWTttjSSiaiM* 1 0 2Kffift 

efet©2Wt*4„ mmm o 1 «. ^©iDfigffl 

30 yt<Dfr : £&M2&2>tclb> %2<D&MJtW.l 0 0 (CAW 

ofcsawB*©9**fe*i*aa^*tti>. c© 

fefB^S©^** 1 0 2«E3fe*©iL^* ; &a)l$-B- 

*©r. AS*ufcafe*»-€-©ss®js-rs. 
*2©fe«*«i oo*>6as*-rsiiJR«36«. a 

I#10 2 (cTOS6i©*i4d. a®** 1 0 1 «:■ 

[0 090] ^2©« B B B ^X^ i^S^S 0B. ^ff 
EPftPBftC BAI4 3 titc\gMmitZ 9 0° UK 0 fcSMffl 
*K:^£rr-&©-e. ^3iW 1 0 2 KW£6fe©B8lfl3 
40 36«9 0' HKL--C. Siittl 1 lKffiftiiBKi 

bti3ofefi*si io{cA»-rs= — sia«ii 

1 2CCW^B?¥aU^C^ «9>^K. *3©feffi?t« 
1 1 0*>6H«*Sn*©»aHM*l 1 lKWttfi© 

[0 09 1 ] 1 5 ©iiKteW 4*§ WilS^ 

vf-m+i o*jj:yf8 o©«ffi*BJjn • wuatm^r&t 

©M#*TiB* 1 £«>fc. 
[0 09 2] 
[*1 ] 
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[009 3] C©<k5 K^SBIIBS 140 ^Jilt, 6 
HS^^^l 2 0^©7^^^iSl 50i. ^1 
©j&H#3*XW v *m*7 0*5J:J>*^2<D^ B ^^ -f 
^?S-?8 0©$1J@I|5ISS1 3 0 t(Dmm^ tactic J: 10 

[00 94] *^©*-7-B«a^ilg{C*JW 

[009 5] JTFfc*»JJ©JM*W*^OT . ##6BJ£ 

[0096] mmm i - 1 20 

S-T. lo(D*7^iS (/ISO. 7mm) ©*ffi(C. 
^®ifg 1 0 Mm. ^©PaJPS 1 0 n m©M o 
S&tcJrOIJj&Ofc., ^WHSF (AL-105 
1 : B*^-fiSn*A (tfc) ) 5r7 0nm©fS(CXtY- 

tc. ISMStC. i>5 — oOliv^Wfo (.MS 0. 7mm) 

*B^fcWi*£R*©IBiW*#lSLTW2©*«4» 

tc» 

[009 7] ±&©J:MCL-Cf#6n/c!l2©g«©ii& 
iiSfliaS©^fS(4g^, BA0^t>-&©/c«)©i--i<+^S 30 

*si*jfcaiu m 1 ©^©^e^sta*. ass/it 

m©»Bi«^^— fr-jK-A'fctH&Lfc. *©«. mi 
J; om 2 ©»«*St»Jcl6IMfc&i)tf|fi|-r £ J: *< HAO it* 

[009 8]—*, *7f^I B B a BL0 3 5 (Me r 
ck») 60wt%i, a-£tt*^v-l, 4-^ 

(4- (6- (7J"JB-fWi/) -Mri^M-^) 
"<>vy -2-y?;K>^40wt%t 
£*g£L. £6tC, S^^J-fJU**+^T6 5 1 (C 
iba Ge i gyttM) *l^ttt/7-K?fLt 40 

o. 5w tyommbrm^^mmutc. 

[009 9] C 5 L-cmbtlftM&®l&. fuj£©?&§Hz 

>:7*m»T*j>k>fc*J«l«Ufc. C©W. £ffiggttftftt* 
10 0mf/cm ! (36 5nm) iU M*fB#r^« 1 
Ufc. 

[0100] EPA)S«^£ajiH^4 5 * ©« 

SIT-©*®** <fc O'RMtcBA *). m 1 & t > L a 3 (Ctk L fc 
<fc 9 ttttJUfe** -C ^JfrFfcJSfiSS tffc. 50 



[0101] *«6«©«[ft*^^-f **JlWe*Jl>T 
jgS©^K«©¥^B:S». 0. 0 8Mm-C 

[0102] {vmLtcmgh%&z ■< •> ?m*a>mE.-m 

mitmt*, 5 5 0 n m*=5:lt,>tlia2 5 -C-epfflL 

tc. «uo#Epaw«:tt. sii^o. 5%-c*>o. 

©EPtt]B# ( 2 0 0 V p . 6 0 H z J©B«) tCtt. 3§M* 

©s:%±*s»p mm. &*>t&k> mmt &tc 1 n s 
*r>fc. ¥^«ttfe£ett^i$n©^tt$tt&iiEK 
i o °c~ 8 o -cfcfcc^-caa— s-c*r>fc. 
[0103] tmm i - 1 

> vy>^&£WL&c>i«5^^*£#-f ^ KR-5 

2 6 <H2MHStfc») *fflt»*JliW-t4»a© 

- 1 ) i[S)«CC ItiS*?^ A -y T-mTZimLtc. 

mm*. m&tmmicLxffl'&Ltctcz, io°c~8 

0 'CtCfc^T 2 i%VL±mt Ltc. 

[0 104] CCj^tC, jtW^SMiL&mi'lZ^lgft 
[0105] Jfc&tfll I - 2 

«Sg^lmW/cm ! (3 6 5nm) trafeli* 

[0106] c© £ 5 tc. ^©^©as^o . 1 m 

[0107] HiS^I I - 2 

5, ^teBL 006 (Merc k*±M) 6 0 w t 
%<t. S^14*^v-1, 4-i> (4- (6- (Ti7>; 

>Hz*>4 0wt%<!:£iS£U 3 6tC. K^P^J-(;U 
^>76 5 1 (Ciba G e i g yttS) £*£t4 

*^^-tc*furo. 5 w i%mmhxm-sw*ntc. 
co»^**fflt>4je«i-tt. Btr^© (Hii^i - i ) t 

.^KjiESt*. 0. 0 8tfiiiT*,fc, 
[0108] ^l/c?K B B B ^X ?mir(Dni£-M 



(12) 
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3S*fH£&. 5 50nm*^tiiS2 5 , CtMl 
(DWtm ( 1 9 0 V p . 6 0 H z&Sm.) Ktt. 

l/fcl&S. 1 0'C~8 0°CCCtet,i-C«a— 5£-C*o?fc. 
[0109] fU6#! I - 3 

WS© (JlSStfJ 1 - 1 ) ttflPKb 4 » 1° 

^. ». w©a^3^*«* 
iUcic^, 2 -a©***** w ? * jft?-©WEHJtti 

0 -C& & C £ %SftB Life. 
[0 110] 1 2 0OWijS£ 

«®1 5 0 ilHlW^ioT, *ift**{arC*S2 0 0 
V. 5 4 0Hz iSB«traiBfe : £* A v **T-*fT«bS 2( 
•tf-fcSgHI . igfe ft £©raB# ft Ir > # 9 6 ti & 

c t zvmotc. t fc. #>ma& i o -c~ e o -c©sa 
[oiii] WMm i - 4 

g-T, *v?-^MBL03 5 (MerckttM) 8 
4wt%i, J i?JM^i"JU-l- ; t^'7-15wt 

%. 3?ti§£<J<i try hr-;i"^>-fe'> iwt%, 
£B§*asu ttty^> to*- 4 

U— h CCM L-tT lwt • i§MU"CS 

9 0'C-cm 

0. 08 um<DmgkWmZft'&Vtc-?'<>7nt}7-ttoZ 

%<DJv7nVtoTtozi~A>#&smcl 0wt%T^ft 

[0112] — — o©#^ (J?3 0 . 7 m 

m) ©ante, jjoj 4 5 F <AL - 1 0 5 1 : E3*^fiX 

©a. ^tHR©^**^*^^* 0 *^-^ 11 

fcSIJiS-efc. fui£© (XJSFfl 1 - 1 ) tra«o 

ft/c#7*®& 0530. 7mm)%fflIL C©lfeii 
|gJ:KiS5 /imCS^^'t-^-^iWl 
fc. c©#7*Sifc£, ^K^Wi/o^^McS 
-r & .J; -5 k LT5t©-7 ^ a# towtfti&tits nfc# 

[0113] ntf^a^fln^^ts-a-. ep 



^^2- 1 1 - 1 8 3 9 3 7 
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[0114] ^OtWOiRil**^^ »**W».»-c 
«. Htf©««H«cm3nfc«»tt. v^a^-tz 

^©^^©^ttSli. 0. 0 8 nmt*ofc. 

[0115] fPML«i3tfx a v ?m*oym&-& 

5 5 0 n m**ll»Tl«2 5 "C-Cf¥«L 
fc. SJEO^EPttlNfKtt. SiH^O. 5%-C4>0> 
©EPttl^F ( 1 8 0 V p , 60Hz $3.&m £«, j§i§^ 
9 25<t*W*ofc. T&*)*i. ¥iSSS<2:«18 0 

©&*>±a^Bm Al^T^OBflffli&K 1 )xs*«t 
&ofc 0 Jj^i!«*ffitoJ:tfieSi9IH©JaKttfftt**B 
b/cSfem. 1 0 °C~6 0°C(C*Jli-r«S— St?*o/i:. 
[0116] ^asw I - 5 

¥^?L&0. 0 5 Mm©^?LS^7^ (^3 1 0 um) 
i *J)\, - y;U»c J: 0 fHS U c ©^?LR^^ x k* ^ 
D g 1 -^ ^SBL 0 3 5 (Me r c ktt$?) £JHJ#3-£ 

Jfik I - 1 ) il5j«©ffliJfJmffi5:fML/dt. #?LM** 
^©PiffiKMM&tRfclUioT, JWMe^x-f 

[0117] ^mmmorngkit^x-i »^tc*i>-cB. 

10 EJ^©¥*>IieS«> 0. 0 5|imt*ofc. 

[0118] fHKLfc*»#**-f » ^*^©m)I-a 
5 5 0 n m%^m^xmm2 5 "Ct'SffiL 

fco mE©#EpjjnH#K«. sii^o. 5%-c4>o, mffi 

©EPfln^F (250Vp. 60Hz (C«. Sift^ 
9 2%il^^fc. -rtttoft. *&Smfi«2 5 0 
Vt*ofc. */c. JfcSISHItt. «8$t^/i^H-C 
©al^±^»)B#F^, St^T^O^pMi^K 1 m s*jSSt? 

l/c*s*. i o °c~ 6 o 'ocis^xmi— St** -5/c„ 

40 [0119] *6609n 

^•Ksa^^-r. aTn-r&^-ett. 2 o©s©©>pf[6)-r 

[0120] SEf. I6«:ffli,>t$^Oti*^ 
•rs. 06 (a) »«E©*HMB«fOMai©tt«**to 

me (b) «mnEPtti^F©iiw©t^ ; &^t.'r^ 

50 -S. 
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[0 1 2 1 ] MS (a) iCTnt <fc5(c. Hfrf-tmAt 
e*£*^r*-*«»2 0 4t*. it2 0 2 a*!gi3 

n/c*«2 oui, ctittmm • ttftbrmmztin 

S2 0 2 b*sjfj)&3ft/c»£2 0 1 b tlcVmZ ftTfc 
9. cn?>2o<Oifi2 0 1 a*J<fcO*2 0 1 b£©RB 
«. x^-- 9-- 2 0 3(c<fc9^©rfflra* J fi5J#<*ft-tv 
•5. 8SW2 0 4-v©m)E©EnJn«> ^©2 0 2 a 
2 0 2 b %^L/rSSi|5|8S2 0 6 te^tf* -Y » 2 0 7 
KiOtffrft*. 

[ 0 1 2 2 ] 06 ( a ) -C*to3ft4«E©^Sn«*K: 10 
teUTtt. SS#^ £ ^11 £feJR ££$«•$-& 85112 04 

I » ©©. «IWW>IEfi#» o fc*/MW* 2 

0 5*«**#iaEL/rt»*. 06 (a) Kjj*3ft*J:9 

(c, cne ©sam^ia 205 owfa-xmz 5 > # a-c 

gft/KHi2 0 5©^^§«pjm*©^S^J:t^ 

tt£Dfclr». 20 

[0123] mBE^wiJULfcm^icit. me (b ) 

T <£ 5 CC#*/MB«2 0 5 ©B2|flJ^&*iS«^{ca}5 

fc«e> cc . ^gg^^ 204 m cc n#tt £ a 3 . u fc 
*5^r. ffll^ffcW^iSiicffl-jT. 

c£cc<fc^-t, KifXt^SSi^jftt^SSiCitin©^*!? 

flfMtiU2 0 5 «. felTOJ: "5 te bTJBJSSft* £#A 

-^KiEl»*- iCM^LX^iCtX. %H 30 

[0 12 4] 7 fci [>*S 8 ?rffl^t , 4&lg©iK 

JUfe^x Y » ?*mc <fc o x t> 5 HKJUfcS 6 ;* -Y ? =fj| 

[ 0 1 2 5 ] m 7 «. *»9!©«ft)t^X -C v *ftfr 2 

1 0i*7-7^l/$-2 1 1 L'Q&mb'&l 1 2 tip 

fbmmsti^ij^-mmm^mmx&K). mudt^xA 

»?*f 2 1 0i*7-7 ^ ^ 5f — 2 1 1 i(Cj;«3*7 
-«JBtfte£X -f5.f^2 14 #tffi£ S ft & . C ©t§ 40 

*»fH©*ft3fe^x-r 2 1 ob. m&&m 
zmstzbozmmtz. &&mtm 1 2*>&»a 

X¥X<r»?*?2 1 OKAS-fL/cfttt. *UH6**-f 
»**f-2 1 0KJ:0aa*Slr»a«iRSft*. 

»^*t-2 1 o*aaiLfc*ja. a*-?*** 

-2 1 1 fc«TlttWr*. «^@!S2 1 3*»6*ft*^ 
XA vrm^-Z 1 0tcjii*W«a«A«*3ft*i«. 

Bffcf^gH & T 5 c t #r * s . 

[ 0 1 2 6 ] H 8 «. *»W<D«fi36^X -Y » ?-*^-4 
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24 

X$>2>. ^?XY7fI?2 2 0, 2 2 1. 22 2 
«. • St • #*-St»»VT> • -7-fe*>f • Yip 

3 o«D*»3t^x a v ?m*ic J: 0 * ^ - *a#*x -Y 

5.^2 2 5«StlS. Sfe#£*f*2 2 3#>6*7 
9-«»**X -Y » ?3R?2 2 5 tCAtfL-fcjfett. «» 
(5IS§ 2 2 4 ic «fc *) &fe©ffifciDl/jgiaa*Sffl 3 ft 5 . S« 
1HSS2 2 4fc£9&fe©M(itt#H#A#;*ftfttf\ #7 

-iiiSE^^a £ -r S c £ *i-c # s o 

[0 12 7] 1912, *^CDM^^X -Y •> 
mt&2 2 3©R^0CCjgfJS2 3 3^Sgb/cfe©T 

t©r-*-5„ 

[ 0 1 2 8 ] m 1 0 ». *^BJcd^b*^X -Y » 5=-*^ 

T2 4 0, 24 1. 2 4 2«, S^?* • ^ • 

->T> • V-fef^^r • -YlP-©7fc£$fcJK-r&fe5ft£&J# 

7-fc B B ^XY ^IT-2 4 7«3tl5. 

SRa**X A -j 247tt, m«[g|SS 2 4 4 KlfgM 

SftT^-So afeS^-^*»2 4 3tt > 

2 4 5(Cjg&5<*ft. 3 6Klf^,|p|^2 4 4£7X$^ 

S 2 4 5 ©ISIW4 £ -5 fc«>©R 2 4 6 *5 c tilcm 

i^$ft-Ct^. 

[0 1 2 9] PIJW[BJSS2 4 6£*iJfflL-C Sfem^^ 
3tS2 4 3^©7X^^i^2 4 5£. 
X-Y s»^*T-2 4 7©««EIB2 4 4£©|ai»!*£SC 
£CCj;f3. *^fe©^£#^fe-C©SfeiS^m£ 

4tf^tv m^nz'&mxwrit&iL&ctxtj^-'m®. 

0;^mS:Z9mTZ> C £ ^"C^ -5, D 
[0130] «T. J*ttW*S*LT*»JH*3 
ic^Bjf^o 

[0131] HJ604II- 1 

^BCC I TOmS*s-€-ft-eftiS:W6ftfc21^©**^XS 
« (WS0. 7 mm) 4ffl.^L, #»«©m®SCC*6^ 
M£Lr^';-YS K (AL- 10 5 1: B*^Jl£=fA 
(tt) ) 47 0nm©f§KMtt 1 ^l*sj:0*»2 

©2o©M@SK4^ffc <> ^ i <Dwmmm<Dmm±.x. 

[0132] ^©f*. S^©tei»Jg*S|6j*it,^5J:^K: 
^i*siD f ^2©s^Sffi4te«3^ft#. *-^>^r 

[0 133]—*. ^v?i,i7fg^BL0 3 5 (Me r 
cktt) 5 8wt%£. IMt^v-l, 4-^(4 



(14) 

25 

- (6- (T^yn-Ol/:**^) •M^Jl'tf+S') 
>S-{)l**i') -2->^'<>'fe'>37wt%i < ^ 
7 ^61D8 6 (Me r cktt) 5 w t 

u zhicm£mm4>\>*>'**7§ & i (cibaG 

e i gytttS) ^*^14*yv-K>PtL-C0. 5wt% 

[0 13 41 C^L-t^ft/cil^^ Bfij&D^-fert' 

7'£fflt>Tm^£M!Wbfc. C©l£. rfci&tJ&Klil 
OOmW/cm 1 (365nm) il. MWWil^ 10 

[0135] *$mM<DW.ikyt¥X'( -^fHHCfcO-C 

[0136] fl*0fc*ft#¥* -f » **F©wi-a 

mffi©#EPWFKttjgii^0. m)E©Ei«3n 
H ( 1 0 OVp, 6 0Hz®Kft) «. ail*9 0%-C 21 

jes^wtt. sii^^)vaAra-c©AE^±* 5f 5Bt 
•c~6 o "ctcteti-rrsia!— 5E"C*-^fc. 

[0137] 2 

^7?IiBL0 0 6 (Me r cktt) 58wt% 
i. m^tt*^"7- 1. 4-^ (4- (6- (Ti"Jn 

t'>37wt%i, ^7^6fD86 (Merck 3 
tt) 5wt%i^l, 3e>Kl^!^PI-f^^> 
765 1 (Ciba GeigytM) 
-CCftl/TO. 5w t%^JjPL-CS^J4ailiL/fc. 
[0138] C©g£«5«:ffl<.>fcfcW*> B«^© (^*& 

«n- 1 ) tmmv^m-eWL&yt^zj 9 r&f-zvm 
oft. %mmm<Dmik%&z4-**%*<£*<< > ~c< «» 

M^©^M2^©¥i^B:S«. 0. 0 7 Atm-C^o/c 
[0139] S&ftfcjRft*** <f » ^Jft^-OWEE-S 

ra©#attn"#w***o. s^t* 1 ^ mE©EPJjnn# 

(90Vp. B0Hzi©Bift) &ij§*£9 2%iS*"C 
±#9Bfla1. iI^T* s OB#ra<!:*>Kl 0m s 
JR. 1 0"C~6 0°CKlteC»-Ct5«— S-C*o/c„ 

[0140] mMWn- 3 

^•^I B B a BL0 35 (Me r cktt) 8 0wt% 
i. ^■?^fetD8 6 (Me r cktt) 4wt%i, 
yf;Mi'? l JU-F : 6>" 7 -15wt%i. ^ttftJi 
ur^e^;i/-<>42> iwt%, tei^S-^IS^Sili i> 
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^ y -ow-s-tf+IM £ * 'J U 

- Kc*t ur l w t • jg^u-rig^i^ff/c. 

J? * -f 1f--C?Ufc 9 0 °C-C 1 ffiJ^S^ L- T«* 

m^^Wtc. S 6 tC. C ©^laiH^S: 
aSSUfc*. *fcJcCi*itH/-C. rtSO. 0 8wm©M 

*>t.-Cl# htitc-?4 t>xii]Zfi2)\>i. 10%©-(V7'ci 
tji,r/i'3-^*««K i o w t 

[0141] — i Tow-en^gwe 

n/c2ft©#-5X«« (Jf 3 0. 7mm) fcfii&U # 

mmvmmmicwmm t ot*'j^F < a l - 1 o 5 

1 : B^ffcfA (ft) ) £7 0 nm©J?3CCj|Mb 
T . ffS 1 fc<fctf l»2 © 2 oO«S»R*Sfc. ^ 1 

Mft. SfS2©«fli8«±K«. itS5 Mm(Di§S^ 

3 [oi42]f2 ©««»««:»» e> ftftjft***^ -f 
jw&ss tifc» 1 ©*ffi»«i 0 mm . 

[0143] sicgaiWoiRa**^^ » ^^wte^t: 

&©&/hE*$©¥i$)ii:&W > 0- 08Mm-CS)-5fc„ 
10 [ 0 1 4 4 ] fEH 1/ fciRii**^ -f ? » 

(9 OVp, 6 OHzJBB*) ttaa*9 2%&**"C 

*>ofc 0 *fci£;^ra». 2js^«/jvfeAcrat?©2:% 
H. 1 o*c~6 o'cccfeoraia!— 5£t?4>-afc. 

[0145] HJSt^II- 4 

¥*&?LS0. 0 5 wm©^?LM*'^^ (J¥3 1 0 ym) 

«gr a BL0 3 5 (Me r cktt) 9 5wt%t. ^7 
■^^fe*D8 6 (Me r cktt) 5 w tS^iWii^* 
fH^S-a-fc. CO^-fLKSf^^Oj^ffifC I TO 

me* x ? ^ ma. «t ff^fiS; l . isji*^* -r 9 

[0146] ^IQiSWI©*^^^^ 9 *3RT-K*»l>t 
50 S/hK^cW^^fiStt. 0. 0 5wnit*ifc. 
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[01.47] muLttisaytfrx a v *b?-©«e-si 
mmimz. se*w*fliir»'CBffl2 b-cx-mmutc. 
mf£<D#£\im&f<Dmmmo . *je©eihjiii# 

( 1 8 0 V p . 6 0 H zteBm itMM^Q 2%tWck 

%±&t)mm. sr^T^o^iaiifetc i o u s^mx$> 

1 0 'C~6 0 , CK*ft,>T(iff-5rc*ftr>fc. 
[0148] HJ60JII- 5 

^^S«D8 6 (Me r c ktt) ©ft*>0(C, -Yx io 
n-felil/TG2 3 2 (B^iSptfe^) . 
filtG176 (H*9atfe*> . ^T>fe^<tL,r 

G4 7 2 (B*^fe*) *-eti-etiffli»tewB. «r 
a© <se»wii- 1 ) tra«©#ft«c«t») 3o©«»* 

[0149] fli&hfc3'3©«fi*¥^'f 7 ^*7-£:ft 

tc. a v ?*T-©Epjras)i^»-r scitcj: 20 

[0150] XttMU- 6 

mmmn- 5 > trfMuwMk**^ a ? *m*3 -? 

01 0(c^Ofc±5&#7HB»a^B*ff«Sl,ft:. 

[0151] e&*p*@i#ff2 43<D?x$m£.mm 

2 4 5 4 Rft« i^T, gBffi«i:©SEE-e& 5100 

V. 54 0HzJ©^-C#5-«fl#^*-f 30 

6ft-5C<t£5tlS0fc„ BfHfl* 1 0*C~6 0 

[0152] 

[«M©S»*] «±SMBl/fcJ:5«:. *^KAtltf, 

bj&#^* a y se*©ras*^r@ifiur« 

ft?c*5M££WLTt,>£©-C. ^^-J/t^-teAO 1 * 40 

*©i»w«ffitt«*-c* a. 
[si] *«w©«ft**x^ ? *3i*<Dmm*m&& 

b©-b4. fl3^©»£*&©BB£SKtttcCT-r 

0o 

[0 3 ] *«W©«»**X^ 9 t^FO«J**««W 
KSbtl. 50 
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[04] *-SE»iSfl[i©IW«*Bii»-r*y97|g. 
[0 5 ] #»?B©#9~HBB^B©— «©1»fiR*^ 

-rH!fBS0 o 

[0 6 ] *im<mM&**4 -■> **&om<DW<Dm$i 

^^-r«!EDS0„ 

[0 7] *^©*5-ll««7n«ffl©flfe©«*5«-« 
B&0„ 

[0 8 ] *^©*9-ia«ai^igK©<te<o«*qvr« 

i§0= 

[09] *369J©*9-ffl»B*<»fi©fl6©B*^« 
■80. 

[010] ^^©a^-BBB^BOte©******- 
SEBS0. 
[*?#©BSI§] 

1. 7 0, 8 0-«S3EfX>f^If- 

2. 3, 90. 100. 11 0 •••«*« 
4-*» 

1 1 -BEEEfflni^flWtB 

1 2-*»4flBHR©aiMI40ttr»tt 

2 1, 3 1. 9 1, 9 2, 1 0 1. 1 02, 111. 1 

1 2 -flKtesoaaM* 

5 0,51 •••££ 

5 3, 5 4. 5 5-1® 

5 6 -mfmm 

5 7 -A A v9- 

5 8 »y V4'>8(&**'*-*ffa?&*'?? 9 *Bfii 
*»6tt&BBMm 

5 9-m» d'BB^^fOElfiJjWIIofcBl* 

6 1 •••*^-C®*-^iISi©»4SfcfiI 

6 2.6 3 -seitEo^-jtBiaBioMB^Bto-ria 

6 4.6 5 v?- » *»»-B#ffi«»B«* 

1 2 0 -*T««3t« 

1 3 0 -MBBB 

1 4o-mnaB 

1 5 0-7^$Si§ 

2 0 1 -SB 
2 0 2-BB 

2 0 3 -X^-t?-- 

2 0 4-*#^£»a4feB£*>6ttSaM 

206, 213, 224, 234, 2 4 4 -BBBB 
2 0 7- ^A'j^- 

210, 220. 221, 2 2 2 4 7 ?B 
■7- 

2 1 1- 2/ 7- 7 
2 1 2, 2 2 3 
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2 1 4. 2 2 5, 2 3 5, 2 4 7 -*5-«Ji#** 4 * 233-SWR 

rm* 243- 

23 0, 2 3 1. 232, 240, 24 1, 2 4 2-« 2 4 5-7X^4S 

f ^SR-T- * 2 4 6- 
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